Gene expression in Alzheimer's disease.
Even though the exact cause of Alzheimer's disease is not known, it is clear that genetic factors play a major role. Screening of familial cases has so far linked four genes to Alzheimer's disease: amyloid precursor protein, presenilin 1, presenilin 2 and apolipoprotein E. Mutations in the amyloid precursor protein, presenilin 1 and presenilin 2 genes cause the enhanced production of b amyloid that is found in neuritic plaques. While apolipoprotein E allele e4 does not cause enhanced production of amyloid, it does enhance its deposition. The genes identified so far are linked to only about 10% of total Alzheimer's disease cases, and there are a number of familial cases that are not linked to any of the four genes. This suggests that important genetic factors have yet to be identified. The key events in Alzheimer's disease are cytoskeletal changes and the formation of paired helical filaments, and these are common to the two hallmarks of Alzheimer's disease: neuritic plaques and neurofibrillary tangles. So far there is no explanation as to how the identified genes cause these events. Here we speculate that paired helical filaments can form as a result of overexpression of the DSCR1 (Adap78) gene. b Amyloids and/or other stress factors can induce DSCR1 (Adap78) and cause decreased activity of calcineurin. Chronic downregulation of calcineurin can lead to gradual accumulation of hyperphosphorylated tau, the formation of paired helical filaments and Alzheimer's disease-like cytoskeletal changes.